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The DECC Call for Evidence for the 2050 Pathways Analysis ran from 27 July to 5 October 2010. The text below shows the answers where responses were provided; not all respondents replied to all questions.


Organisation name: Centre for Alternative Technology

Q1. Scope of model:
Q1.a. Firstly, we would like to thank the Department of Energy and Climate Change for publishing this data and doing so in such an accessible manner, enabling future development by interested parties.
In the Zero Carbon Britain 2030 report, the Centre for Alternative Technology highlights the crucial roles of improved resource efficiency and individual behaviour change (e.g. by flying less). While several of the elements in DECC’s 2050 pathways, such as commercial housing and transport, suggest far less opportunity for carbon reduction than we feel is possible, there are two key areas which appear to have been excluded from consideration:
a) The potential for decreasing the demand for aviation and
b) The potential to decrease consumption of meat and other livestock products.
If the latter were implemented to an appropriate degree it would not only reduce direct emissions but would also free up land for ‘natural’ carbon sequestration. This is a proven alternative to the large-scale deployment of an emerging technology (CCS). 
At level four, the DECC model aims to look at what is physically possible. Clearly reductions in demand are physically possible and should be included here. For leisure travel, closer destinations can be promoted and other transport modes can be utilised.  The opportunities of video conferencing offer a tremendous reduction in energy demand from transport and have a range of uses, especially for international business. Promotion and development of rail travel alongside incentives to reduce flying - including the existing air passenger duty and new similar policy innovations - would encourage this to happen.
Q2. Scope of sectors:
Q2.a. 
Offshore Wind
The range of options made available does not cover the huge potential for offshore wind by 2050. The recent Offshore Valuation (OV) report written by a collaboration of 14 organisations (including DECC) highlighted the full theoretical potential for offshore wind and outlines scenarios for what can be delivered by 2050, namely an installed capacity of 361GW.
Scenarios two and three (361GW) in the OV report could therefore be used as scenarios three and four in the DECC methodology.
Aviation
In ZeroCarbonBritain2030, aviation is fuelled by domestic second-generation bio-kerosene. The scenario supposes a two-thirds reduction in aviation fuel requirement through a mixture of technological innovation (AEF, 2008) and a reduction in flying, driven largely by high carbon/fuel prices. The total reduction in the sector’s energy demand by 2050 could be 60-70%.
 
Land use
We appreciate that DECC is aware that more work is needed on the land-use model and we agree that more work is needed in this area.  For example, due to the variance in soil-carbon between land classes, more land categories are needed to give an accurate representation of soil carbon in the UK.
In Zero Carbon Britain 2030 the suggested reduction in consumption across all livestock products is around 75%. This could fit into level four, while a reduction of 20%+ could be used for level 3. To be able to model the impact of this, more categories for types of livestock product are needed within the model.
There is a large potential for natural carbon sequestration from the land by increasing forestry (in situ carbon storage), growing Miscanthus for particle board and other products, and using wood for building materials. Altogether, the ZCB2030 scenario suggests credible mechanisms for land-based sequestration of over 70 million tonnes CO2e per year until at least 2060.
AEF (2008), Aviation Environment Federation - UK Aviation Co2 emissions forecast, http://www.aef.org.uk/?p=242
Q2.b The level of ambition is not equal between technologies. Offshore wind is allotted substantially lower levels of ambition than other technologies. This can most easily be illustrated by comparing the OV report scenarios for wind with those for wave and tidal. The wave and tidal OV range is covered by the DECC model but the offshore wind assessment is substantially different (140GW DECC, compared to 361GW OVR).
The level of ambition for CCS seems slightly inconsistent in that even level one assumes that test plants come online by 2018, with the first by 2015. This seems to be much more appropriate for a level two.
The potential to decrease energy demand from the non-domestic sector (25% saving heating) is inconsistent with the potential to decrease demand from the domestic sector (~75% when combining insulation and thermostat). Passive house planning package (PHPP) based retrofits offer higher potential for improvements in thermal performance to this, and while it is appreciated the costs are high, if the aim is to identify what is possible then Thorpe (2010) may be a useful reference. We have some key results from it in Zero Carbon Britain 2030.
While it is understood that domestic energy use offers more reduction potential, especially in the short term, the potential for non-domestic reduction is underestimated in the calculator. On new-builds the Strategy for Sustainable Construction proposes that non-domestic targets will be set at 2019 rather than 2016. However this three year difference in new build could not account for the level of variance in the model. The typically larger scale of non-domestic construction makes some measures -- such as building management systems – actually more cost effective than the domestic equivalent.
We support the RenewableUK pathways on level two and three for offshore wind combining data from Douglas-Westwood and crown estates to create a level 2 pathway with 128GW installed  (392TWh pa) and a level 3 pathway at 203GW (623TWh pa). 
Thorpe, D (2010), Sustainable Home Refurbishment: The Earthscan expert guide to retrofitting homes for efficiency, London: EarthScan
Q2.c. This is a suitable split between technology ambition and pathway which is generally easy to understand. However, in the online model there should be more differentiation between the numbered trajectories and the lettered pathways. 
The trajectories for use of biomass are rather vague. Biomass is currently used in a range of different ways and it seems fairly unlikely that this will become dominated by a single end use.

Q3. Input assumptions and methodologies:
Q3.a. The capacity factors for wind are assumed not to increase over forty years, which seems unlikely. These should not be fixed but trajectory assumptions.
It is felt that those who select level 1 probably also have a more negative perspective on the capacity factor than those who select level 4. It would also better fit into your categories for the different levels of ambition.
Therefore to allow variance in capacity factor, these should be altered from fixed to trajectory assumptions.
Q3.b There are more efficient ways of converting biomass into fuels and there are different ways to creating fuels which may decrease cost and increase the potential for rapid innovation through multiple technologies coming online at similar times. 
 The energy content of liquid fuels derived from biomass can be increased by adding hydrogen into the process, this hydrogen should be derived from renewable sources. Like the US department of energy ZCB2030 derives its data on such processes from Choren in Germany (Choren.com). This is less ambitious than the work by Cambridge and Imperial but it is derived from field trials and therefore considered more reliable.
Q3.e The Tyndall Centre includes a 22% decrease in passenger km travelled in their modelling work for the Welsh Assembly Government. This seems the simplest way to include the idea of better spatial planning which reduces the need for transport in an energy and GHG model. 
In Zero Carbon Britain 2030 we included a 20% decrease in passenger km. It is clear that there is tremendous potential to ‘design out’ the need for travel in urban planning. For example, triggering a modal shift can be as simple as introducing pedestrian access to a train station from another side of the station. 
A number of similarly simple mechanisms can generate modal shifts to lower carbon forms of transport. When we consider the pressure of an increasing population on our transport system the need to at least decrease the average demand per person is clear.
Q3.g. While briefly discussed in the supporting documentation, it is clear that the main role for fossil fuels in a low carbon electricity supply is simply for balancing the network. Gas can do this more effectively than coal. Our assumption is a high wind (and therefore net export) scenario. Due to our focus on energy security we still see a need for significant backup generation with a fairly low capacity factor. Our own ambition is that the required gas will come from bio-gas or gas synthesised from renewable electricity. 
CCS might still play a useful role for gas and biomass. This will clearly be dependent on the development of the technology and the carbon price. While it is hoped that CCS will be available at a low cost for gas it was not relied on in the Zero Carbon Britain 2030 model.

Q4. Common implications and uncertainties:
Q4.a. There is a real need for integrated thinking when it comes to creating a low carbon scenario. We can meet the challenges of variability at minimal cost from broadening our horizons, for example to include transport and heating. 
The shift towards electric vehicles was mentioned. Zero Carbon Britain 2030 took this process to its logical conclusion and suggests that almost all transport is electrified. Those we can’t electrify include HGVs and aeroplanes, so there remains a need for a mix of transport fuels.
 
Hydrogen creation can be used to manage an oversupply of electricity using night-time demand. This improves the economics of offshore wind and hydrogen. While there are of course losses, these need to be compared to losses from storage and perhaps even compared to the potential for curtailment of night-time electricity production. Variability can also be managed using bio-gas from waste streams, utilising a range of currently discarded by-products. These streams are explained in the Zero Carbon Britain 2030 report.

Q5. Impact of pathways:
Q5.a. In Zero Carbon Britain 2030 the level of ambition clearly limited options more than for the current DECC targets.  The cost financially and wider of these solutions was then considered 
The EU 2050 roadmap highlighted that the cost variance between 40% and 80% renewable scenarios is remarkably narrow: 10-15%. This suggests that non-economic factors are likely to be the key drivers. Once the DECC model is updated, it could play a key role in surveying public opinion to see what the UK population would like as their future supply of energy: would they prefer offshore wind, nuclear or imports for example? 
The potential of the UK’s offshore wind resource to become an energy exporter also has tremendous benefit for the EU as it could play a key role in bringing forward an EU super-grid. 
While the model looks at potential pathways rather than making specific suggestions at this stage, we are confident that with this wide consultation and the development which follows it could be used as key tool for effective decision making. As part of this development it is therefore expected that financial costs will also be included. We suggest that the supply chain for different alternatives is also considered. For technologies which rely on fuels we must ask where are these fuels coming from? The National Grid estimate that 90% of the UK’s gas will be imported by 2020. What are the balance of payments and energy security implicationsof this? What does the Foreign and Commonwealth Office think is preferable, not to mention the Treasury? 
Incentivising the growth of a UK renewables industry could potentially offer vast export markets for the UK and save us from having to rely on expensive imported energy. It helps both sides of the UK balance-of-payments .

Q6. Cost analysis:
Q6.a. See above (Q5a),
(1)   Add in the potential for offshore wind and the potential for decreasing energy demand. Please see attached suggestions.
(2)   Consult public opinion
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